Objective: The aim of this study was to evaluate the association between noncustodial grandparent caregiving and cognition using the Health and Retirement Study (HRS), a population-based study of older adults. Method: Participants were White and African American grandparents aged ≥65 years. Only noncustodial grandparents who reported not living with their grandchildren over the three waves were included in our analyses. Grandparent caregiving status and cognition were assessed in 2006, 2008, and 2010. Analyses controlled for demographics, baseline health, depressive symptoms, and baseline cognition. Results: Both the number of waves of grandparent caregiving and the total number of grandparent caregiving hours across the three waves were associated with better cognitive functioning at 4-year followup in 2010. Associations were observed among Whites, but not among African Americans. Discussion: This study uses longitudinal data to evaluate the association between grandparent caregiving and cognitive functioning. Findings suggest that providing care may be beneficial for some grandparents.
Recent studies of noncustodial grandparents have linked this form of grandparent caregiving to positive cognitive outcomes. Cognitive loss is common with aging and is an important predictor of mortality (Shipley, Der, Taylor, & Deary, 2006) . A few studies suggest that grandparent caregiving may be related to better cognitive performance (Arpino & Bordone, 2014; Burn, Henderson, Ames, Dennerstein, & Szoeke, 2014) . Arpino and Bordone (2014) observed that grandparents who provided care to their grandchildren at least once a week demonstrated greater verbal fluency than noncaregiving grandparents. This study, however, had limitations, as it relied on cross-sectional data. While cross-sectional data can provide useful information, temporality is uncertain, as grandparents with higher cognitive abilities may differentially select into the caregiving role. In another study, Burn and colleagues (2014) utilized longitudinal, prospective data to demonstrate that postmenopausal grandmothers who provided care to their grandchildren about 1 day a week demonstrated better immediate word recall than noncaregiving grandmothers. This study, however, was conducted among a small (n = 186) population-based sample of White women ages 57 to 68 in Australia. Thus, its findings may not be generalizable to a larger, more diverse population of grandparents. Furthermore, this study failed to control for depressive symptoms, which have been associated with greater incidence of mild cognitive impairment (Wilson, Arnold, Schneider, Li, & Bennett, 2007) , dementia , and cognitive decline (Sachs-Ericsson, Joiner, Plant, & Blazer, 2005) .
We propose that noncustodial grandparent caregiving provides some of the social, physical, and mental health benefits described under the cognitive enrichment hypothesis, which suggests that engagement in beneficial intellectual, physical, and social activities promotes successful cognitive aging (Hertzog, Kramer, Wilson, & Lindenberger, 2009) . Spending time with grandchildren may offer social engagement for older adults, as they may have reduced social involvement due to transitions such as retirement, bereavement, or transition of children out of the home. Contact with grandchildren may help to replenish lost social ties. In addition, caregiving may improve cognitive performance among grandparents by increasing engagement in mentally stimulating activities such as playing games, helping with homework, and/or reading. Likewise, grandparent caregiving may promote more physical exercise, as it may result in more time spent engaged in physical activities, such as going to the park, taking outdoor trips, walking, or hiking. Noncustodial grandparent caregiving may be an ideal vehicle for promoting cognitive enrichment among older adults, as it may provide the social, psychological, physical, and intellectual benefits of caregiving without the strain of custodial responsibility.
In the broader caregiving literature, findings on links between caregiving and health have been mixed. The bulk of literature on family caregiving focuses on the provision of support to individuals with ongoing physical disability. Historically, this literature has suggested that family caregiving is associated with a range of adverse physical health outcomes, including metabolic dysregulation, poorer self-rated health, and increased mortality (see reviews by Schulz & Sherwood, 2008; . A growing body of literature, however, posits that these negative effects are not universal. Rather, they are moderated by a host of care recipient and caregiver variables. For example, family caregivers who report having no choice in assuming the caregiving role report more negative health effects and greater physical strain than their counterparts (Schulz et al., 2012) . Other factors that have been linked to poor health outcomes among caregivers include living with the care recipient and recipient health impairments (see reviews by Pinquart & Sörensen, 2003 . We propose that noncustodial grandparent caregiving may have positive rather than negative effects, as it likely does not share structural similarities with the caregiving experiences typically linked to adverse outcomes.
In the broader caregiving literature, links between caregiving and cognition have been unclear. While some studies link family caregiving to positive cognitive outcomes (Bertrand et al., 2012) , others suggest that caregiving has negative effects on cognition. Most studies in this area, however, have suffered from methodological weaknesses, including reliance on cross-sectional design (Bertrand et al., 2012; Herrera et al., 2013; Mackenzie, Smith, Hasher, Leach, & Behl, 2007; Mackenzie, Wiprzycka, Hasher, & Goldstein, 2009 ) and/or failure to control for important covariates with known links to cognition, such as education and income (Mackenzie et al., 2007) . In addition, most studies utilize convenience samples of highly stressed caregivers, such as those caring for individuals with dementia de Vugt et al., 2006; Mackenzie et al., 2009; Vitaliano, Murphy, Young, Echeverria, & Borson, 2011; Vitaliano et al., 2009) . While those providing support to individuals with dementia are an important subgroup, they represent only 22% of all informal caregivers (National Alliance for Caregiving, 2015). Only one large-scale prospective analysis has evaluated associations between caregiving and cognition (Lee, Kawachi, & Grodstein, 2004) . This study, a secondary analysis of data from the Nurses Health, suggested that caregiving is associated with poor cognitive outcomes.
In the current study, we build on the extant literature by using a large, population-based sample to evaluate longitudinally the extent to which noncustodial grandparent caregiving is related to cognitive function among older adults. Furthermore, we control for a wide array of potential confounding variables, including affect, that typically are not considered in the existing research, and we consider race/ethnicity differences in grandparent caregiving.
We are interested in the extent to which race moderates the association between grandparent caregiving and cognitive function. African Americans are disproportionally represented as grandparent caregivers. While making up only 9.2% of the total U.S. population aged ≥60 years, African Americans make up 21.4% of the grandparent caregiver population in this age group (U.S. Census Bureau, 2012) . Most studies of African American caregivers to date have been cross-sectional. Furthermore, few have made direct comparisons between caregivers and noncaregivers or between African Americans and Whites. In addition, most studies of African American grandparent caregiving have focused on custodial grandparents. The literature overwhelmingly suggests that African American grandparents raising grandchildren face considerable challenges in taking on caregiving responsibilities. With respect to mental health, custodial grandparent caregiving has been linked to greater psychological distress (Kelley, Whitley, & Campos, 2013 ) and more depressive symptoms (Blustein, Chan, & Guanais, 2004) . In the realm of physical health, the literature suggests that these grandparent caregivers report poorer self-rated health (Hughes et al., 2007) , more functional limitations (Hughes et al., 2007) , and increased frailty (Chen et al., 2015) . There is little data, however, on African Americans who serve as noncustodial grandparent caregivers. Understanding racial differences in the effects of noncustodial grandparent caregiving may be particularly useful with respect to cognitive outcomes, as African Americans consistently demonstrate lower levels of cognitive performance than Whites (Schwartz et al., 2004) . Thus, identifying factors that may impact cognitive functioning may be particularly important in this group. In addition to race, we also evaluate the extent to which other demographic variables (age, sex, education, marital status) moderate the association between grandparent caregiving and cognitive functioning.
We address our questions using data from the Health and Retirement study (HRS), a population-based longitudinal panel survey of community dwelling U.S. adults aged >50 years. We limited the study sample to grandparents aged ≥65 years, as complete cognitive performance measures were not available for younger participants. Our study considered participant scores on four tests of cognitive function. We only included African American and Whites in our sample, as sample sizes in other groups were too small for meaningful analyses. We also exclude included noncustodial grandparent caregivers who currently lived with their grandchildren. Due to the HRS design, these grandparents did not provide complete data on grandparent caregiving hours. Nonresidential grandparent caregivers were compared with noncaregiving, nonresidential grandparents at three waves over a 4-year follow-up period, controlling for baseline cognition scores, demographic characteristics, depressive symptoms, and baseline health status. We evaluated the relationship between grandparent caregiving and cognition by considering (a) the total hours of grandparent caregiving across the three waves, (b) the number of waves of grandparent caregiving, and (c) the change in cognition over time according to total hours of grandparent caregiving across waves.
Method

Participants and Procedure
Study participants were drawn from the 2006, 2008, and 2010 waves of the HRS, a population-based longitudinal panel survey of community dwelling U.S. older adults. The HRS sampling procedures and study design are available elsewhere (Heeringa & Connor, 1995) . At each wave, participants completed an interview that included assessment of grandparent status, demographic characteristics, health status, and cognitive function.
A total of 5,787 White and African American grandparents aged ≥65 years completed an HRS household interview in 2006. We excluded 767 participants who were not interviewed in 2008 either because they died prior to the interview (n = 564) or because they were lost to follow-up (n = 203). We excluded an additional 816 participants who were not interviewed in 2010 either because they died prior to the interview (n = 646) or because they were lost to follow-up (n = 170). From there, we excluded 292 participants with missing grandparent caregiving or cognition data in 2006, 335 participants with missing grandparent caregiving or cognition data in 2008, and 352 participants with missing grandparent caregiving or cognition data in 2010. We also excluded 159 grandparents who reported living with their grandchildren at least once during the period. Finally, we excluded 37 participants who were missing data on at least one of our standard control variables. The final sample included 3,029 individuals ages 65 to 96 (87.6% White, 12.4% African American, 83.6% female; M age = 73.82; SD = 6.64).
Assessment of Grandparent and Caregiving Status
At all three waves, participants were asked about their household structure and family relationships. In cases where participants were from the same household (e.g., married/partnered couples), one household member was designated as the family respondent and provided data on behalf of the entire household. Participants were asked, "Altogether, how many grandchildren do you and your husband/wife/partner have?" "Did you (or your [late] [husband/ wife/partner]) spend 100 or more hours in total in the last 2 years] taking care of [grand or great-grandchildren/grandchildren]?" and "Roughly how many hours altogether did you, yourself spend?" Participants provided data on all members of their household (e.g., name, relationship to the participant, sex, and age). Based on this information, we determined if participants lived with grandchildren. We limited our analyses to only include one member of each household (i.e., the household respondent). We chose not to include proxy reports of grandparent caregiving, as they may be subject to larger reporting biases. Furthermore, utilizing information from only one member of each household eliminated issues of interdependence between household members that could bias the results.
Participants were considered to be grandparent caregivers if they provided at least 100 hr of care for grandchildren in the past 2 years. Those who provided less care were considered to be noncaregiving grandparents. Grandparent caregivers were then asked to quantify their hours of care based on the following groupings predetermined by HRS study staff: 100 to 199 hr, 200 to 499 hr, or 500 hr or more. We excluded participants who lived in the same households as their grandchildren during any of the waves, and subsequent analyses include only nonresidential grandparents.
Number of waves of grandparent caregiving.
To approximate the length of time over which each participant acted as a grandparent caregiver, we determined the number of waves in which participants reported acting as grandparent caregivers at each of the three interviews. Possible values ranged from 0 to 3.
Total hours of grandparent caregiving.
Response categories for the grandparent caregiving questions were 100 to 199 hr, 200 to 499 hr, and 500 hr or more. To compute total hours of grandparent caregiving across the three interview waves, midpoint values were assigned to represent each category. For those who were noncaregivers at a particular wave, a value of 0 was assigned. For the top category, a value of 500 was assigned. The assigned values were then summed across the waves, for possible values ranging from 0 to 1,500.
Assessment of Cognitive Function
Several performance measures were used to ascertain cognitive function at each wave. These included measures of immediate word recall, delayed word recall, serial 7s, and mental status measures (Rodgers, Ofstedal, & Herzog, 2003) . Detailed descriptions of these measures have been previously published (Ofstedal, Fisher, & Herzog, 2005) . Below are brief descriptions of each measure. In addition to evaluating outcomes on each measure separately, we also created a total composite score of cognitive function ranging from 0 to 35 by summing the scores from each of these measures. The total composite score has been used in numerous epidemiological studies (Hung, Wisnivesky, Siu, & Ross, 2009; Karlamangla et al., 2009 ) and has demonstrated good internal consistency in prior work (Ofstedal et al., 2005) . Although the HRS uses a mixture of both telephone and face-to-face interviews to collect data on cognitive function, formal studies of the effects of mode of administration on cognitive measures suggest no significant differences in average cognitive scores for interviews based on mode of administration (Herzog & Wallace, 1997) .
Immediate word recall. To assess immediate word recall, participants were randomly assigned one of four possible lists of 10 nouns to recall. These lists did not overlap with respect to word content. Participants were assigned a different set of words at each wave, and no two participants in the same household were assigned the same word lists in the same or adjacent waves. There was only one trial per wave. Participants received one point for each correct word, for a possible score ranging from 0 to 10.
Delayed word recall. After about 5 min of asking other survey questions, participants were asked to recall the 10 nouns that were used during the immediate recall task. Participants were not told ahead of time that they would need to recall the nouns used during the previous immediate recall task. Participants received 1 point for each correct word, for a possible score ranging from 0 to 10.
Serial 7s.
To evaluate working memory and mental processing, participants were asked to count backward from 100s by 7s for five trials. Participants received 1 point for each correct response, with possible scores ranging from 0 to 5.
Mental status measures.
Participants were asked to count backward from 20, name the U.S. president and vice president by last name, and name two objects based on a brief description. They were also asked to provide the date (month, day, year, and day of week). The possible score for these measures ranged from 0 to 10.
Standard Control Variables
The following variables were assessed at baseline and used as covariates in all analyses: baseline cognitive function (continuous), age (continuous), selfreported race (White or African American), years of education (continuous), employment status (employed, not employed), marital status (never married, divorced, separated, widowed, married), sex (male, female), self-reported hearing and vision (excellent to poor on a 5-point scale), number of difficulties with activities of daily living (ADLs), number of difficulties with instrumental activities of daily living (IADLs), whether the participant served as a caregiver for a parent (yes/no) or a spouse/partner (yes/no), and self-reported history of diabetes, cancer, heart problems, stroke, or lung problems (yes/no). We also controlled for baseline depressive symptoms using an eight-item modified version of the Center for Epidemiologic Studies Depression Scale (CES-D; Wallace et al., 2000) . This scale asks participants to indicate (with yes/no responses) whether they experienced eight types of feelings (e.g., felt depressed, had trouble concentrating, had thoughts about death) over the past week. Each "yes" response was assigned 1 point and responses were summed to generate a total score ranging from 0 to 8.
Finally, we also account for chronic diseases and/or functional limitations that develop during the follow-up period by controlling for the development of new chronic illnesses during the follow-up period (yes/no) and the development of new ADLs (yes/no) or IADLs (yes/no) during the follow-up period.
Statistical Analyses
Multiple linear regression was used to evaluate associations between (a) the number of waves of grandparent caregiving and cognition at 4-year followup (2010) and (b) the total hours of caregiving across the three waves and each cognition at 4-year follow-up (2010), adjusting for the standard control variables. Our outcomes included both the total cognition score at follow-up and scores on each individual cognitive test (e.g., immediate recall, delayed recall, serial 7s, mental status). Categorical variables were dummy coded. To determine if race and other demographic variables interacted with grandparent caregiving in predicting cognitive function at 4-year follow-up, we used first-order cross-product terms for the grandparent caregiving categories and each of these variables. Interaction terms were entered into individual regression equations with standard controls and the corresponding main effects.
We used a linear mixed model to evaluate the association between total hours of grandparent caregiving and total cognition scores over the follow-up period. Repeated total cognition scores in 2006, 2008, and 2010 were examined as dependent variables, and the total hours of grandparent caregiving across the three waves were examined as predictors. The standard controls were included as time-invariant covariates. We specified an unstructured covariance structure (TYPE = UN) for estimation of intercept (average baseline total cognition score) and slope (total cognition score trajectory) values (between-person), and a first-order autoregressive error structure (AR1) to model autocorrelation between adjacent total cognition score measurements (within-person). Note. IADL = instrumental activities of daily living; ADL = activities of daily living; CES-D = Center for Epidemiologic Studies Depression Scale.
Results
Of the 3,029 grandparents who participated in this study, 656 (21.6%) were grandparent caregivers at least once over the study period (Table 1) . Among grandparent caregivers, 330 provided care at only one wave, 180 provided care over two study waves, and 146 provided care over all three study waves.
The mean total number of caregiving hours per wave among all participants over the three study waves was 135.84 (SD = 316.94). The mean total number of grandparent caregiving hours per wave among caregiving grandparents was 627.21 (SD = 394.59) At baseline, the mean total cognition score among all study participants was 23.0 out of 35 (SD = 4.43; Table 1 ). The mean baseline scores for immediate recall, delayed recall, serial 7, and mental status are in Table 1 . The mean total cognitive score for study participants at 2-year follow-up (2008) was 22.52 (SD = 4.61) and at 4-year follow-up (2010) was 21.0 (SD = 5.11).
The following standard control variables measured at baseline were related to lower total scores at 4-year follow-up when entered into the linear regression model together: increased age (B = −0.16; β = -.21; p < .0001), more depressive symptoms (B = −0.08; β = -.03; p = .04), African American race (B = −1.04; β = -.07; p < .0001), and more limitations with IADLs (B = −0.38, β = -.06; p < .0001).
The following variables were related to higher total cognition scores at 4-year follow-up in 2010: more years of education (B = 0.24; β = .12; p < .0001), higher baseline total cognition scores (B = 0.57; β = .49; p < .0001), and being currently employed (B = 0.46; β = .04; p = .01). The other standard control variables were not related to total cognition scores at follow-up.
We were interested in whether grandparent caregiving was associated with cognition over a 4-year follow-up. To examine this, we considered the relationship between our cognitive measures and the number of waves of grandparent caregiving. We observed that the number of waves of grandparent caregiving was associated with higher total cognition scores at 4-year follow-up (B = 0.23; β = .04; p = .007). We were also interested in whether this effect was driven by scores on particular tests of cognitive function (Table 2) . Test-specific analyses We also evaluated the association between the mean total hours of grandparent caregiving across the three waves and cognition at 4-year follow-up. We observed that the mean total hours of grandparent caregiving across the three waves was associated with higher total cognition scores at follow-up (B = 0.001; β = .06; p = .002). Test-specific analyses demonstrated that the mean total hours of grandparent caregiving across the three waves was associated with higher cognition when examining scores on the immediate recall (Table 3 ; B = 0.000; SE = .000; β = .06; p = .001) and delayed recall tests (Table 3 ; B = 0.000; SE = .0000; β = .03; p = .03). The mean total hours of grandparent caregiving was not associated with scores on the serial 7s test (Table 3 ; B = 0.000; SE = .000; β = .02; p = .13) or the mental status test (Table 3 ; B = 0.000; SE = .000; β = .03; p = .09).
We used linear mixed models to evaluate the association between total grandparent caregiving hours over the period with cognitive trajectories. There was a significant interaction of total grandparent caregiving hours with time in predicting both immediate and delayed recall. Specifically, more hours spent providing care were associated with less decline in both immediate recall scores (estimate: 0.000103; SE = .00002; p < .00001) and delayed recall scores over time (estimate: 0.000046; SE = .00011; p < .00001). To illustrate these effects, we divided the total hours of grandparent caregiving into quartiles and calculated mean total cognition scores at each wave by quartiles (Figures 1 and 2) .
We also evaluated whether demographic characteristics moderated the association between grandparent caregiving and cognitive function. We observed a statistically significant interaction between number of waves of grandparent caregiving and race in predicting immediate recall scores at follow-up (B = −0.19; p = .04; Figure 3 ). Among Whites, the number of waves of grandparent caregiving was associated with higher immediate recall scores at 4-year follow-up (Figure 3 ; B = 0.12; β = .06; p < .0001). White grandparents who provided care over all three study waves had higher immediate recall scores in 2010 than noncaregiving grandparents (M = 5.29 vs. 4.96; p = .004). There was no difference in immediate recall scores among African Americans based on waves of caregiving (B = −0.04; β = -.02; p = .71). There was no significant interaction between number of waves of grandparent caregiving and race in predicting scores on the delayed recall, serial 7s, or mental status measures.
There was no significant interaction between the total number of grandparent caregiving across the three waves and race in predicting either total cognition scores or any scores on the individual cognitive measures (i.e., immediate recall, delayed recall, serial 7s, mental status). We also observed Note. Analyses adjust for age, race, education, baseline total cognition score, sex, marital status, employment status, difficulties with activities of daily living, difficulties with instrumental activities of daily living, baseline depressive symptoms, history of stroke, diabetes, heart problems, lung disease, and cancer. no significant interactions between grandparent caregiving and other demographic variables (age, sex, marital status, education) in predicting cognitive function at follow-up.
Discussion
We observed that nonresidential grandparent caregiving was positively associated with cognitive function over a 4-year follow-up in a population-based sample of older adults. We performed two types of analyses in this study. In the first, we evaluated associations between grandparent caregiving and cognitive scores at 4-year follow-up, adjusting for baseline scores. We observed that the number of waves of grandparent caregiving as well as the mean total hours of grandparent caregiving were both associated with higher immediate and delayed recall scores at follow-up. In the second type of analysis, we evaluated associations between the total hours of grandparent caregiving and cognitive trajectories across the three waves. Here, we observed that the total of hours of grandparent caregiving predicted change in immediate and Note. Analyses adjust for age, race, education, baseline total cognition score, sex, marital status, employment status, difficulties with activities of daily living, difficulties with instrumental activities of daily living, baseline depressive symptoms, history of stroke, diabetes, heart problems, lung disease, and cancer.
delayed recall scores across the three waves. While all grandparents demonstrated an overall decline in these scores during the study period, caregiving grandparents showed slower rates of decline than noncaregiving grandparents. Furthermore, declines were smallest among caregivers who provided more hours of care. Our analyses controlled for numerous demographic and health-related variables that might be related both to selection into caregiving and cognitive status. Furthermore, our findings are consistent with previous studies that link grandparent caregiving to higher cognitive function.
This study is also consistent with a broader literature linking family caregiving to positive outcomes. Although studies documenting the negative effects of caregiving have traditionally dominated the literature, these negative effects are not universal (Fredman, Cauley, Hochberg, Ensrud, & Doros, 2010; Pinquart & Sörensen, 2003 Schulz & Beach, 1999) . More recent work suggests that the provision of support to others may convey health benefits, including decreased mortality risk (Fredman et al., 2010; O'Reilly, Connolly, Rosato, & Patterson, 2008) . Our study supports this growing body of literature by demonstrating positive aspects of the grandparent caregiving experience.
We found that race moderated the association between grandparent caregiving and immediate recall, one of four cognitive tests utilized in our study. Note. Analyses adjust for age, race, education, baseline immediate recall score, sex, marital status, employment status, difficulties with activities of daily living, difficulties with instrumental activities of daily living, baseline depressive symptoms, history of stroke, diabetes, heart problems, lung disease, and cancer.
Specifically, we found that beneficial effects on immediate recall were observed among Whites but not African Americans. There are several possible explanations for this difference. First, African American and White grandparents may serve different roles as caregivers. Culturally, African American families have strong traditions in which grandparents often serve as surrogate parents (Bertera & Crewe, 2013) . African American grandparents often assume a caregiving role due to parental need, frequently filling gaps that exist due to single parenthood or young parental age (Hunter, 1997) . As a result, African American grandparents are often expected to hold positions of authority and provide discipline and guidance (Kennedy, 1990) . In contrast, White grandparents are often expected to occupy more companionate roles with their grandchildren, with more differences between the grandparenting and the parenting role (Kennedy, 1990 ). These differences in role expectations may cause African American grandparents to experience caregiving as more of a stressor, which could have implications for immediate recall. In post hoc analyses, we evaluated differences in physical health status and depressive symptoms between White and African American grandparent caregivers. While we observed no differences in the presence of chronic illnesses between the two groups, we found that African American grandparent caregivers reported more depressive symptoms at baseline than White grandparent caregivers (mean score = 1.68 vs. 1.17; p = .01). This difference in psychological well-being may impact recall scores. Finally, White and African American grandparents may also engage in different types of activities with their grandchildren or care for more children. We could not account for these differences in our analyses.
Overall, this study has many strengths. It uses a population-based sample to evaluate longitudinally the association between grandparent caregiving and cognition. Furthermore, it uses a large sample of Whites and African Americans. It is also one of few studies to formally evaluate racial differences in cognitive outcomes among grandparent caregivers. Finally, it provides data on nonresidential grandparents, a group often neglected in the grandparent caregiving literature.
This study does have some limitations. It is possible that the effects observed in our study are spurious findings that reflect unmeasured confounding health-related variables. The healthy caregiver hypothesis suggests that caregivers may have better health outcomes than noncaregivers because individuals with better health status differentially select into the caregiver role, and that being a caregiver may help to preserve caregiver health (Fredman et al., 2008) . While we controlled for a number of healthrelated factors measured at baseline, it is possible that some other unmeasured markers of health may confound the associations we observe between grandparent caregiving and cognition. Future studies might use more robust methods to address these issues. For example, propensity-based analyses have been used in studies of family caregiving to match caregivers with noncaregivers using propensity scores that balance the two groups on a range of potential confounding factors (Roth et al., 2013) . Future studies should consider such strategies.
Our measurement of grandparent caregiving may also be subject to recall bias, as participants were asked to retrospectively evaluate the hours of care that they provided. Some studies of dementia caregiving suggest that self-report measures of time may be unreliable over long time periods, particularly when the caregiving role is stressful (Jarrott, Zarit, Stephens, Townsend, & Greene, 2000) . In such instances, more stress may be associated with greater time estimates. Given that more time was associated with better outcomes in our study, a positive correlation between grandparent caregiving time and stress is less plausible. There is still, however, the potential for recall bias here. We also had no basic information on the nature of the grandparent caregiving experience among participants. Information on grandchildren's ages, the number of grandchildren receiving care, and the type of caregiving activities were beyond the scope of this dataset. Thus, explanations for our findings are mostly speculative. In addition, the HRS was designed such that one member of each household was designated as the family respondent, and only this person answered questions about grandparent caregiving. Thus, our study sample was overwhelmingly female, as male household members were much less likely to act as the HRS family respondent. Furthermore, this study does not evaluate the precise mechanisms linking grandparent caregiving to cognitive function. Several studies suggest that psychological distress can have a negative impact on cognitive functioning; however, positive psychological variables may also be linked to cognition. A few studies have linked self-efficacy (belief in one's own capability to achieve a desired outcome) to reduced cognitive decline (M. S. Albert et al., 1995; Seeman, McAvay, Merrill, Albert, & Rodin, 1996) . The feelings of reward, generativity, and accomplishment that grandparents may experience as a result of caregiving may promote psychological well-being in ways that positively affect cognition. Future studies should address the role of positive psychological variables in mediating the effects of grandparent caregiving on cognition. Finally, the effects observed in our study are small, likely due to the brief time period over which we examined our outcomes. Cognitively, decline is a gradual process that requires long periods of observation. Future studies should evaluate associations between grandparent caregiving and cognitive trajectories over longer periods of time.
This study has some important implications. Eighty-three percent of all U.S. adults aged ≥65 years are grandparents (Pew Research Center, 2015) . Furthermore, cognitive decline is an issue of significant public health concern in the United States, and increased age is its single greatest risk factor. Although our effect sizes are small, our findings are consistent with other studies of grandparent caregiving and cognition drawn from cross-sectional and convenience samples.
Our findings are consistent with cognitive enrichment theory, which proposes that engagement in beneficial intellectual, physical, and social activities promotes successful cognitive aging (Hertzog et al., 2009) . Numerous empirical studies have tested this hypothesis, and the literature suggests that an individual's activities and behaviors can both slow the rates of cognitive aging and improve cognitive function in late life. For example, several prospective studies have demonstrated that higher engagement in activities that are mentally stimulating (e.g., reading, writing for pleasure, playing musical instruments; Wilson, Scherr, Schneider, Tang, & Bennett, 2007) , are physically active (Weuve et al., 2004) , and/or involve social interaction (e.g., going to museums, visiting friends, attending religious services; Barnes, De Leon, Wilson, Bienias, & Evans, 2004; Lövdén, Ghisletta, & Lindenberger, 2005) is associated with reduced cognitive decline and lower dementia risk. Our study suggests that noncustodial grandparent caregiving may help to promote successful cognitive aging among older adults in a similar fashion.
